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$2^oj 


$25“. 



2 
NEW 
PROBES 


S8D0A 


inc tax 


Max Input 10MHz 
Memory/ Pulse Sw. 
TTL/CMOS Sw. 

Input Impedance 300k 
Smart black plastic 
case 

53cm leads 



Max Input 1.5MHz 
Strong Aluminium 
case 

LEDs: HI-LOW-PULSE 
80cm leads 

KEY to LEDs on back of probe 
Input Impedance 300k 


WB~DN 100 Holes 

$#98 $928 

W * INC 


WB-TN 640 Holes 

$757 $^70 

^ 9 INC 


WB-2 N-1 100 + 640 Holes 





WB-2N 200 + 640 Holes 


S„21 


NEW! 

BREAD BOARDS 


Now DIRECTLY imported at 
^cost of other breadboards! 






WB-4N-3 

$^^59 


100+1280 Holes 

$2253 

** IN 



WB-4N 400+1280 Holes 


$2503$2578,„C 


WB-4N-1 300+1280Holes 

*25“ *27“,NC 



WB-6N 500+1920 Holes 

*55“ *#5“,«c 


EACH ISSUE WILL FEATURE A PROJECT ON THESE BREAD BOARDS 
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MitOfM... 

We derive a great deal of pleasure bringing 
out TALKING ELECTRONICS. The initial 
response has been very encouraging, so much 
so, our initial intention of a 32 page issue 
has exploded to 48 .pages. From the letters 
it seems we have fulfilled a need in the 
experimenting field. We obviously have not 
satisfied it fully but at least have made a 
large dent. Many readers have requested we 
cover their pet interests such as computers, 
amplifiers, remote control, model railroad 
and CB radio. 

For the moment we intend to concentrate on 
simple DIGITAL projects and provide a firm 
background to understanding this sector. We 
will also include an occasional article 
capable of fulfilling a dual role. Projects 
such as pocket transmitters, 4-amp power 
supplies, 20-watt stereo amplifiers for $5 
and electronic traffic lights are in the 
pipe-line. 

You can see the leaning has been towards 
instructional material with a back-up of 
questions to consolidate learning. This is 
our aim. We intend to lift the hobbyist 
who is new to electronics and gather in the 
more advanced with a series of graded 
articles. We can then extend our efforts to 
additional fields. 

A key factor to positive learning is the 
tests and quizzes in each issue. These high¬ 
light the saying "You may know, but do you 
know you know?" 

(XfflUi. 


Publisher 

TALKING ELECTRONICS MAGAZINE is designed by 
Colin Mitchell with a great deal of help 
from Craig Jones In the technical drawing/ 
designing department and Steven in the art 
department. Designed and Published at 35 
Rosewarne Ave., Cheltenham, 3192. Suitable 
articles should be sent to this address 



right however up to 30 photocopies for clubs 
and schools Is allowed. Bulk purchase may be 
cheaper than photocopying. 


Printed Web offset by Std News @12,000 copies 
Distributed in Australia by Gordon S Gotch. 
♦Maximum recommended retail price only. 
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— Craig Jones 


A counter is a very handy piece of equipment. 

It can be used as test equipment, for display, 
or for experimentation. Our versatile counter 
module is especially useful. Many variations 
and adaptions can be engineered around it, as 
it is a basic building block. It can be used 
to count from one cycle per hour to nearly 3MHz. 
To cater for frequencies higher than 3MHz, 
additional dividing networks can be included 
at the front end. This would extend the 
frequency 100 times or more. 




Our project will accept 6 different sensors; 
light, sound, magnetic, unit, oscillator, and 
infra-red. 

Actually the counter module is quite an easy 
project. Most of the complexity is contained 
within the two chips and only a few outside 
I components such as resistors need be added. These 
1 resistors interface (connect between) the count¬ 
ing chip and the display. They provide current 
"ting for the display segments and driver 
sistors. The four resistors at the input of 
I the 1C provide pull-up and pull-down. This sets 
I the condition HIGH or LOW on the inputs as many 
I have a dual role. 

I At first glance this project may seem expensive 
I compared to a pocket calculator. Some calculators 
i unit-count facilities incorporated into the 
i key and this can be extended externally to 
)scillator or reed switch sensor. But a 
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Calculator project doesn't give any constructional 
experience or enable you to add your own read-out. 
diagram. Nor does it allow you to add your own 
read-out. 

Any of the six sensors can be fed into the 7^C926. 
These will be the basis of the second part of this 
project. Consider this project as a paying propo¬ 
sition, You have been requested by an engineering 
firm to design a simple parts counter to tally 
daily production. Of course it is always possible 
to bulk-weigh components on a set of ratio-scales, 
but the management has stipulated an optical 
counter situated near the operator. You will be 
required to build a working proto-type for a four 
week trial-run. How do you think you will fair? 
The only catch is, you will have to wait for the 
next issue for the optical sensor. 

Any manufacturing firm producing a number of 
similar items such as plastic parts, packaging of 


















































small items, adding a label to a bottle or hand 
preparing or de-burring will find a unit-counting 
recorder of immense benefit. The main advantage 
of an electronic counter is the number of 


sensors it will accept. It's a very simple task to 
adapt optical, magnetic, or audio sensors to count 
production parts. And most importantly, it is the 
simplicity of set-up which will appeal to the 
operator. 


WM is mult^ksiitg? 

Our four digit "AND" display is multipiexed, 
but what does it mean? 

It is a complex scanning process which we will 
discuss in a very simple way. 

Looking into the display you will see it is 
capable of showing four figure "eights" and 7 
decimal points. If you count.up all the segments 

needed to make each eight, you will have_ 

(fill it in) plus 7 dots making a total of at 
least 35 LEDs. To operate this you would need 
at least 36 leads. 

But the display has only 2A pins. How does that 
work? In fact 13 of the pins are connected 
directly to the dots, leaving only 11 pins for 
all the segments. Each digit has 7 segments, and 

you would normally assume you would need Ax7 or __ 

at least 28 or 29 pins to select any combination Persistence of V 


To understand the next portion of our discussion 
you must change your whole thinking towards 
displays. They are not a static sign such as that| 
outside a Milk Bar...they are living! They' 
like a miniature television screen. You know full 
well that a picture on a TV screen is made up of 
a single dot flying across the screen to produce 
625 lines. And this is repeated 25 times per 
second. The dot is turned on and off to produce 
the black and white portions of the picture. 

Our "AND" display can be thought of as a TV 
screen. The four drive transistors are turned on 
and off sequentially so that if a single segment 
of the first digit were illuminated, it would 
light briefly at the first digit then the second 
digit then the third and finally the fourth digi 
In other words it would run the length of the 
play at about 25 times per second. Now your 


of the 28 segments and be able to display any 
number or letter. Under normal thinking you 
would be correct. However the technical boys 
have devised a method which joins the same seg¬ 
ment in each digit with the next. This means all 
segments "a" are Joined and all segments "b" are 
joined together etc. Again your reasoning would 
tell you that if a figure "eight" were to be 
presented as the first digit, then all the digits segment 
would show "eight". Correct. Now let us advance using this 


1 would interpret this as 


segment "a" in each digit being lit constantly. 
You cannot see flickering or jumping across the 
display beyond about 25 times per second. 

Follow this experiment. Instead of supplying the \ 
display with energy all the time, we pulse it in 
synchronisation with the turning on and off of 
the third transistor. The result would be only 

.n the third digit lighting up. By 

thod we can accurately pick out 


ittle further. Instead of all the other ends any segment of the 28 segment in the display, 
(all the cathodes) of the 28 segments being Try visualising how a top segment, of digit thi 
connected together, we join the seven segments of and a lower segment of the fourth digit 


be 


each digit to a drive transistor making four 
separate items. This time, when the first digit 
shows a figure eight, we can choose which other 
Idigit becomes illuminated with an "eight" by 
turning on the relevant transistor. 


selected with one passing of the scan. It merely i 
requires accurate timing of the 7 pieces of 
information being fed into the display via pins 
10,8,5,11,9,7 and 6 to coincide with the digit 



PARTS LIST: 


IC 

1 - 740926 


Di! 

jplay - AND 4l45 

Resistors: 


7 

- 100R iw> 


7 

- 180R " 

Use ONLY 

7 

- 220R " 

' ONE value 

7 

- 270R " 

SEE TEXT 

7 

- 330R " 


h 

- 3k3 " 


k 

- 1M " 



- BC 547 



- "COUNTER" 

PC board. 


PIN OUTS; 



» ^ 9* 

^ Q Latch Enablel 
o Display select ■ 
m ^ ' AoutI 
Bout! 
GNDI 


ICarryout 
I Reset 
I Clock 
I Dout 
'Cout 
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CHOOSING A DROPPER RESISTOR 

To limit the current through each segment of 
the display we need 7 dropper resistors. The 
value of these resistors will be governed by 
the supply voltage. Once this is chosen you 
will be able to select a particular value of 
dropper resistor. A range of suitable resistors 
has been included in the kit of parts. You will 
not be needing all the resistors as some apply 
to a higher or lower voltage. They are not 
absolutely critical and a value either side of 
the one specified will operate quite satisfact¬ 
orily. The only requirement is for the 7 
resistors to be of the same value. Two or three 
different values will cause the display to be 
uneven. Fortunately the "AND" display is not 
quite so sensitive to slight voltage variations 
as it is constructed with Gallium Phosphide 
LED's which are a saturating type and produce a 
very even display somewhat independent of 
supply voltage. . 


COUNTER FUNCTIONS: 

DISPLAY SELECT: HIGH - Display shows 
counter output. 

■ Display shows out¬ 
put of latch. 


LATCH ENABLE: 


HIGH:- Unlatched 
LOW - Latched 
HIGH - Resets to zero 


CLOCK: counter counts on the negative edge. 
CARRY OUT: Goes HIGH at 5999/6000 
LOW at 9999/0000 


; the value of Re - R,, from 



SUPPLY VOLTAGE: 

AND 4l45 

3v 

7 - 100R 

4.5v 

7 - 220R 

5v 

7 - 270R 

6v 

7 - 330R 


HOME-MADE DISPLAY: 

4.5v 

7 - lOOR 

5v 

7 - 180R 

6v 

7 - 270R 


The 7^C926 counter chip is capable of 
driving 4 digits. Refer to the block 
diagram for the sections contained 
within the chip. 

The input frequency appears at the 
"clock" pin, number 12, and passes 
through 4 divide-by-ten counters. 

At each stage it emerges to be fed 
into a 4-bit latch. The outputs pass 
to a Binary-Coded-Decimal to 7 
segment decoder and driver, where it 
feeds the display via dropper resistors. 
The multiplexing network generates a 
set of synchronising pulses, one set 
feeding each of the 4 latches, the 
other set feeding A,B,C,Douts. The chip 
contains its, own internal oscillator to 
drive the multiplex which in turn sets 
the scan rate for the display. This 
internal oscillator cannot be adjusted 
which is a pity really, it would be nice| 
to lower the scan to a point where each 
of the 4 digits can be viewed turning on 
and off sequentially so the whole 
operation of the display could be 
understood. 

We will be arranging an alternative to 
the "AND" display, should supplies 
become difficult to obtain. Don't 
forget you can make your own 7 segment 
display and have no supply problems. 

_ cont. on p17. 
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. STEVE_ ELLJS._ EUI_SJRONICS,_ __ 

A89 AOPBA _30_QP. 

Please supply: 


Please use this order form or a 
photocopy to keep our records 
NEAT ■ 

From:'^^ 


_ Rost_cod_e:_ 


1 8C 547 (9rce) tJiVh coupon. P&P $2 min please- 


Total $ 
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'••••• 0W 

289 LATROBE ST. MELBOURNE. 3000 
PHONE (03) 602-3282 , 602-3836. 
TELEX AA37758 LSTRON.*=*«*»« 


J. JIFFY 

PCB's SNAP IN horizontally 
Guides for larger' 



(Less 10% for 10) 
UB1 $1®® + 25«tax 
UB2 $2®®+ 38« 
UB3$13®+21« 
UBS .81(t+ 8« 


deiuheS 

METAL W 
CABINETS 






A: 102 x 56 x 83 $2^7 ^ 
B: 150 x 61 x103 $33® ^ 
C: 150x76 x134 $378 + 
D: 184x70 x160 $430 + 


J|?- Weller soldering iron 




Rack mounting 
box 



FITS STANDARD 
48.3 CM RACK ,19” 



^ Hornspeaker 
5” 8 ohm 
Ideal for PA use 
Weatherproof 


IB DRAWE R PARTS CABINETS 

*Slackable—raisednngs 



Our tuwest prices euerf 
White steeks /esti (> 


FULL SPEC’s 
PRIME IC’s 




( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 


2716 1450ns Single 

2732 450ns-- 

21 14 450ns-- 

2114 300ns - 

2708 450ns-- 

4116 200ns-- 

Z80 C.P.U. 

Z80A C.P.U. 

Z80 C.T.C. 

Z80A C.T.C. 

Z80 P.I.0. 

Z80A P.1.0. 

Z80 SI0/0 
Z80A SI0/0 
Z80 SI0/1 
Z80A SIO/1 
Z80 SI0/2 
Z80A SI0/2 
Z80 SI0/9 
Z80Z SI0/9 


5v 5.95 
18.50 
2.75 
2.39 
4.50 
2.25 
8.06 
10.81 
6.95 
8.48 
6.95 
9.18 
4l .43 
53.46 
41.43 
53.46 
41.43 
53.46 
41.43 
53.46 


) MB 84l4 250ns(21l4) 21 .00 
) 65 X 08 Ik X 8 CMOS 9.00 


FLOPPY DISC CONTROLLERS 
( ) FD 1771 

( ) FD 1791 

( ) FD 1793 

8 BIT MPU's 


) 6802 
) 6808 
) 6809 
) 6821 
) 6840 
) 6845 
) 6847 
) 6850 
) 6852 


10.97 

7.60 

46.77 

5.10 

7.86 

38.94 

28.00 

15.33 

3.87 


21.60 

65.00 

65.00 ( )Chemical price list 

RISTON 3000 COATED 
FIBREGLASS BOARD 
SINGLE -SIDED: 


)6" x3" 

1.60 

)6" X 6" 

2.30 

)9" X 6" 

3.35 

)12" X 12" 

7.95 

DOUBLE SIDED: 

)6" X 3" 

2.30 

)6" X 6" 

3.30 

)9" X 6" 

4.10 

)12" X 12" 

9.45 


ALL PRICES PLUS 15 PERCENT SALES TAX IF APPLICABLE. 
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SpeeM.* 


exempt 

WELLER WTCPN SERtES 

LOW VOLTAGE. TEMPERATURE CONTROLLED SOLDERING STATION 

A transformer powered soldering station, compists with a low voltage, temperature controlled soldering pencil. 

The special Waller "closed loop" method of controlling maximum tip tsmperstura is employed, thereby 
ts while the grounded tip protects voltage and currant sansKIve 
stainless steel heater crmstruction. a non-burning silicon rubber 

__ ______ _ _ jisizasfrom.B mmdiameterto6 mmdiamaterwithachoiceoftip 

temperature of 800'F/315"C. 700*F/370»C and 800*F/430°C. 

A redesigned transformer case features an impact-resistant notyl for durability and protection against 
accidental damege. a quick connact/disconnact plug for the soldering iron, extra large wiping sponge, tip tray 
to store extra tips, plus an improved off-on switch with a long-life neon indicator light a non-heat sinking 
soldering pencil holder and s 2 m flexible 3-wira power cord. 

The solrtaring iron is normally provided with a PTA7-1.6 mm screwdriver 700“F/370'C tip. 

SPECIFICATIONS 

PowarUnK* Powerinput240Volta50HzeOWattslnL • TransfonnarOutputVoltage—24Volts(FullLoad) 
• Power Unit Size — 113mm x 187.3mm x 92mm • 2 Metres. 3 Wire Power Cord. 

SoMving Pencil • Soldering Pencil Wattage — 48 Watts • Tip Voltage *To Ground .01 Volts P-P • Pencil 
Weight — 60 gram (W/0 Cord) • Recovery Time (From 100“F Drop) W/PTA7 Tip - 11 Sec. 


• •• 

DIGITAL HANDHELD 
MULTIMETER... 


0/j SQA.Fl Ushers in a dynamic 
/M corporation generation of 


BniUthisf 

Intersil LCD 

3V2 digit panel 
METER KITS 

-11N 1/2 HOUR WITH 


*7935 

inc TAX 


multimeters 
specifications 

VOLTS: DC - 200MV-1000V 

Accuracy - 0.8% 

AC -lOOOV 

CURRENT: DCMA - 200U-10A 

Accuracy 1.2% 

RESISTANCE: 2K-2Meg Ohms 

TRANSISTOR ' - 


O/ 

w 


INTERSIL ICL7106 LCD 
EVALUATION KIT 


e CHECKER 


See tile M/MMe at iUtSTBOmCS 





Prices plus 


TOP 

QUALITY 
LOW COST 
TRANSFORMERS 


R-2150-2851, 
Primary: 240V AC. 
Secondary Voltage: i: 


ry Current: 150mA. 


Prfina^: 240V AC. 

Tapped Secondary Voltages; 


$ 2 “ 

10 up $210 

ft S J90 

transformer. IQ up $351 

10 up$495 


wide range general purpose. 

--j. mounting holes for P.A. and J 

background use. Very smooth over-all response 45 
HZ-12KH2.Flltedtoa1.9cubicflventedenclosure ' 
thm sound unbelievable. 

( dim • Walt RMS 5.6 bZ magnet. 
tS.OO TRADE. S5.SS Inc. tax 


EXTRA SPECIAL 

2N 3055 transistors 
FULL SPEC. MOTOROLA 
55c ea. plus 15c tax 
MJ 2955 TRANSISTORS 
65c ea. plus 18c tax 


TEXAS INSTRUMENTS 
CALCULATORS 



W—~ 

Ti 25. 

Ti -20 QP 

. $19.04 

ftA 

Ti ein no 

Ti 55.... 

$54.09 

Ti 58C.. 

$141.50 

Ti59.... 

$295.00 

PC-100C 

$240.00 


(Printer/Plotter for Ti 58C and Ti 
59) 

Speak and Spell.$77.78 

Dataman.$24.26 

Little Professor.$17.62 

AC9131 AC Adaptor/Charger for 
Ti 58C/59.$7.06 

Calculators plus 15 percent sales tax if 
applicable. Full range of calculators and 
accessories in stock. 


DIRECT IMPORT PANEL 
METERS 

AT LOW, LOW PRICES 



82mm(H) 

Seale — lOOmm(W) x 50mm(H) 
Mounting: Hole required — 63mm 
Bote centres “ 64mm(H) 

$10.18 ea."“pTus'$L52 tax 
MU-45 

O-1MA-120 ohms 
0-50UA-1400 ohms 
0-5ADC-3 Shunt 
0-30VDC-100 ohms 

^“.45 ea. 
plus 97c tax 
MU-45 VU 
METER 


$7.35 ea. 
plus $1.11 tax 
MU-45 DIMENSIONS 

Overall — 58mm(W) x 52mm(H) 

Scale — 56mm(W) x 31 mm(H) 

Hole raquirad — 44mm 
Bolt oantras — 30mm(W) x 38mm(H) 
Nuts and washers provided 
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Imest prices ever.... 

ausmoncf 

289 LATROBE ST MELBOURNE 3000 
602-3282 602-3836 


/ 








^°'<OLa. 


OVER 10.000 COMPONENT LINES ALWAYS 

•N stock. 

CALL IN OR SEND 50c STAMPS -» 3 ii 
FOR FREE FULL-LINE CATALOGUE " 
SALES TAX CODE B. ADD 157. SALES TAX 
A. ADD 27 {'/. SALES TAX 


Indicate quantity: 

eg=( / ),(5), (/O). 
Not: ('Oor (;<) 




) 7^00 
) 7410 
) 7420 
) 7430 

) 7432 

) 7440 
) 7441 
) 7442 

) 7447 

) 7448 
) 7450 
) 7454 
) 7490 
) 7491 

) 74109 
) 74116 1.65 
) 74141 75c 

) 74150 56( 
) 74154 84<; 
) 74173 94c 
) 74181 1.41 
) 74195 54c 
) 74196 68c 
) 74198 1.10 
) 74199 1.10 
) 74365 45c 
74LS series 


19c 

18 c 

17C 

17C 

23c 

I 8 c 

85c 

38c 

74c 

65c 

I 8 c 

17c 

35c 

48c 

34c 


( ) 
( ) 
( ) 


( ) 


( ) 


( ) 


74LS38 23c B 
) 74LS40 17c B 
74LS42 46c B 
) 74LS47 76c B 
) 74LS51 15c B 
) 74LS74 25c B 
) 74LS86 30 c B 
) 74LS90 39C B 
) 74LS109 32 c B 
74LS112 32 c B 
) 74LS113 32 c B 
) 74LS114 32 c B 
: 74LS122 35c B 
) 74LS126 47c B 
) 74LS136 34c B 
) 74LS151 42c B 
) 74LS162 60c B 
) 74LS168 $1 B 
) 74LS169 1.07B 
) 74LS173 94c B 
) 74LS174 50 c B 
) 74LS181 I. 7 OB 
) 74LS196 90c B 
) 74LS258 97c B 
) 74LS325 86 c B 
: 74LS353 93c B 
) 74LS365 42c B 
) 74LS368 44c B 


( ) 74LSOO I 8 c B 


( ) 74085 

73C B 


( ) 740150 

1.08 B 


( ) 740151 

1 .00 B 


( ) 740154 

1.52 B 


( ) 740174 

80c B 


( ) 740907 

50c B 


( ) 80095 

51c B 


( ) 80096 

51c B 


( ) 80097 

51c B 


( ) 80098 

51c B 


LINEAR AND 

^llORO 


( ) LM311 

47c B 


( ) LM555 

19C B 


( ) LM723 

40C B 


( ) LM741 

I8c B 


( ) 2102 

75c B 


( ) 2114 300ns $2.39 

B 

( ) 2708 450ns $4.50 

B 

( ) 2716 450ns $5.95 

B 

( ) 2732 450ns 18.50 

B 

( ) 2809 

2.50 

B 

( ) 4116 200ns $2.25 

B 

( ) MM5740 

7.50 

B 

( ) 6800 

6.95 

B 

( ) 6802 

$10.97 

B 

{ ) 6808 

7.60 

B 

( ) 6810 

3.10 

B 

( ) 6852 

3.87 

B 

( ) 8080 

2.50 

B 


( ) 74LS02 l8c 

B ( 

) 4000 

B . 



( ) 74LS03 17c 

B ( 

) 4001 

' IRAN5ISI0R5 


( ) 74LS09 19c 

B ( 

) 4011 

19c B ( 

) 2N2484 

25c A 

( ) 74LS10 16c 

B ( 

) 4014 

75c B ( 

) 2N2907 

20 c A 

( ) 74LS11 19c 

B ( 

) 4069 

18C B ( 

) MJ2955 

63C a 

( ) 74LS12 I6c 

B ( 

) 4075 

21 c B ( 

) 2N3055 

49c A 

( ) 74LS13 40c 

B ( 

) 4503 

51C B ( 

) 2N3565 

09C A 

( ) 74LS14 44c 

B ( 

) 4511 

88c B ( 

) 2N3567 

09c A 

( ) 74LS15 19c 

B ( 

) 4515 

$ 1.70 B ( 

) 2N3568 

08 c A 

( ) 74LS21 19c 

B ( 

) 4519 

33c B ( 

) 2N3639 

07c A 

( ) 74LS22 19c 

B ( 

) 74COO 

l8c B ( 

) 2N3640 

08 c A 

( ) 74LS26 23c 

B ( 

) 74002 

18C B ( 

) 2N3641 

08 c A 

( ) 74LS30 I 6 c 

B ( 

) 74004 

I 8 c B ( 

) 2N3643 

07C A 


( ) 


) 2N3645 
) 2N3694 
) 2N4032 
) 2N4250 
) 2N4354 
) 2N4355 
) 2N4356 
) 2N6129 
) 2N6130 
) 2N6131 
) AY 6 II 8 
) AY 6 II 9 
) AY6121 

) BC547 
) BC548 
) BC549 
) BC557 
) BC558 
) BC559 
) FT2955 
) FT3055 
) MJE2955 
) MJE3055 
) TIP31A 
) TIP31C 
) T1P32A 
) TIP32C 


08 c A 
08c A 
I 8 c A 
06 c A 
08 c A 
08c A 
08c A 
45c A 
45c A 
45c A 
20 c A 
20 c A 
25C A 
07c A 
07C A 
08 c A 
08 c A 
08 c A 
09c A 
50 c A 
50 c A 
60 c A 
50 c A 
36 c A 
44c A 
36 c A 
47 c A 


DIODES 

( ) 1N914 02c 

( ) BA217 02c I 

( ) 1N4001 04c I 

( ) 1N5404 15c I 

( ) Red 5mm 09c I 

( ) Yellow 5mm 9C I 

( ) Green 5mm 9C 1 

( ) Red 3nim lOC i 

( ) Yellow 3mm10c E 

( ) Green 3mm10c E 

( ) Red Rect. 19c E 

( ) Yellow " 25c E 

( ) Green " 25c E 
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(Cut-off 















. $56OX)0Exn-ax $644XD0 Inc/Ta 
$955.00 Ex/Tax $1062.43 Inc/Ta 
Do^frwe $1795.00 Ex/Tax $1996.93 Inc-Ta 


ExTrax $22.25 ea Inc^ax 
AT10AC1.5 10to1and1to 
Ex/Tax $44.50 ea Inc/Tax 


OSCILLOSCOPES 



SPECIAL OFFER! 

Trio Oscilloscope CS-1560A-11. 
130mm CR Tube. DC to 15Mhz 
Dual trace. _ 

“~noo 

EX/TAX 


ONLY $499' 

$579“ 


c jpeC 


1NC/TA> 

,,AlS~ 


$^50 


PP.2100 Mixed Polyester capacitors 
Includes values -OOluf up to luf 
$J00 


PP.4 25 Assorted Potentiometers 
Includes slide and rotary types. 
$^50 

PRS 20 Assorted Switches 

Includes Toggle.Rocker and 
Slide types 

$200 

post and pack, per item 
RUSH THESE!! 


VERO TYPE BOARD 


Ex Tax IncTax 

H5614 90x80mm $1” $1^° 

H5602 ISOxSOmm $2“ $2“ 

H5116 310x100mm $3« $39® 

Plated Strips-Alpha Numeric 
Grid,the most versatile board 
of the lot.Etched copper strip; 
are pre-drilled and plated for 
soldering ease. 

These boards have an Alpha 
Numeric Grid to facilitate 
positive Pin identification. 



PRO-QUALITY 131.12 
TINNED HOOK UP WIRE 
8 COLOURS in 100M rolls 

BLACK Introductory 
BROWN PRICE 

OflAA/GE 

YELLOW Or 8 Rolls 

'"$29'’“' 

EX TAX 

29“” 

INC TAX 


KENONFLA3H TUBE l 

>1.83 ex f 

$210 Inc rnn,fotm»r I 
Tax To Suit 60c [. 


O) > I 
o q! 

CO O ^ 

N) QJ 

grn. 


00 5 
O) c 


DUAL LIGHT DEPENDENT 

RESISTORS 

60« EXEMPT 69« INCTAX 


0 


ivi! 


iC SOCKETS^ 

LOW PROFILE 

TRADE INCTAX 

15c - - 18( 


8 Pin - - 
Pin - - 
16 Pin - - 
18 Pin - - 
20 Pin - - 
22 Pin - - 
Ik Pin - - 
28 Pin - - 
40 Pin - - 
64 Pin - - 


21 < 

24c 

25c 

26 c 

28 c 

30c 

34c 


25c 

- 28c 

- 29c 

- 30c 
33c 
35c 
40c 


52c - - 60c 
$1.10 - 1.27 


WIRE WRAP 

GOLD PLATED 3 LEVEL WRAP 
trade INC TAX 


8 

Pin 

- 65c - 

75c 

14 

Pin 

- 89c - 

1.02 

16 

Pin 

- 99c - 

1.14 

18 

Pin 

- - 1.02 - 

1.18 

20 

Pin 

- - 1.05' - 

1.21 

24 

Pin 

- - 1.54 - 

1.77 

28 

Pin 

- - 1.65 - 

1.91 

40 

Pin 

- - 1.85 - 

2.13 


ALL. SUPERB QUALITY 
PRECI-SION MADE 
New LAB 
SERIES 



DT1313 20K/Vdc 19 ranges 
DT1314 50K/Vdc 38 ranges 
DT131650K/Vdc36range8 
& AC AMPS 

DT13l3^t2i^^^ 

^J/^^inctax 
$9^54 
DT131449V 
$9072 


REED SWITCH IM 
AND COIL 

NOW THRASHED 

TO RIBBONS 


SWITCH 34«+5«Tax 
COIL 65« -I-IOC Tax 

DIL PCB SWITCHES 

4 Pole 

-$1.00 $1.15 

6 Pole. 

_$1.39 $1.60 

8 Pole 

si 65 si 90 I 

^ 10 Pole. 

-$2.86 $3.29 11 


DT1316 


$907- 

inc tax 

$J588 


$^,2 


TUNING 

GANGS 


L*85a 


SOLID STATE 

REFRIGERATION 


Low cost experimental 
service 

Minimum AT = 30°C 
I = 7-8 Amps 
V = 3-5 VDE 
Hot side Temperature = 
50°C 

$16.00 plus 15% Sales 
Tax. 



New low cost general 
purpose ceramic 
temperature control. 
Maximum AT = 60°C or 
greater 

Maximum current 5-5Amps 
Nominal voltage 8 V do 
Hot side temperature SO'C 
$32D0 plus 15% Sales 
Tax. 
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Aim yotfR owH 7-seeMm otspiAV 


The advantages: 

-^Constructed yourself 
^ LARGER than available displays 
if Just needs LEDs and PC board 
Cheap to build 


i£l 


7-SEGMENT DISPLAY 


— Design by Craig Jones 

project 


n 

ui. 


1 - "7-Segment Display PC Board" 

3nim Red LEDs 


This first part describes a 7-segment display 
and presents constructional details to build 
your own. Initially it will be a single digit 
assembled on a neat printed circuit board. The 
board has been designed to take up to four 
digits with multiplexing but that will be some¬ 
thing for discussion later. 

WHAT IS A 7- SEGMENT DISPLAY? 

The names of most electronic items are self- 
explanatory. This 7-segment display falls into 
this category. The most common layout for a 
single digit appears at the top of this article. 
Each black segment represents a "bar-type" LED 
which has an overlay of red plastic containing 
a cut-out design to give the effect of a figure 
eight. When various combinations of LEDs are 
illuminated, we obtain the numbers from 0 to 9. 
The following diagram shows how this is done: 


How do you tell if an unmarked display is common 
cathode or common anode? It's quite simple! 

You will need 2 penlite cells, a lOOohm resistor 
and 2 leads with alligator clips. Begin by at¬ 
taching the negative lead to any pin on the dis¬ 
play. Touch each other pin with the 100 ohm re¬ 
sistor. You may or may not find one segment 
lights up. Keep progressing along the display 
with the negative clip until you find a position 
where every segment lights up in turn as the 
resistor touches the pins. This test shows you 
have a common cathode display. After all, the 
circuit you are using is similar to the lower 
display circuit on the back page DATA shet. 

If no segments light, try reversing the leads. 
When all the segments light, you have a common 
anode display. 




Each segment is given a letter to facilitate easy 
identification, especially when troubleshooting. 
The decimal point is represented by "dp" and is 
handy for decimals or as a seconds dot. Segments 
b,c represent 1, segments a,b,d,e,g, represent 2, 
through to "0" being represented by a,b,c,d,e,f. 


Some driver IC's provide a top to the number six 
and a tail to the number nine, as shown in the 
diagram. The output of other IC's exclude this 
feature. It depends entirely on the driving net¬ 
work built into the chip and cannot be altered. 
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7-Se§meni Dis/tia^ 


Light Emitting Diode displays are made in two 
basic styles. Common cathode and common anode. 
With the first type the cathode of each LED is 
connected together to form a common line. To 
create a common anode display, merely reverse 
each LED. Our display will replace any available 
unit, it just depends on the orientation of the 
LEDs. Here is a list it will replace: 




msHJSif 

COMMON ANODE 


RSID 

3$7 

FND 

367 

FMD 

500 

FW 

800 

DL 704 

DL 750 

HAN 

1A 

HAN 

lOA 

MAN 

4740A 

HAN 

6750 

HAN 

74A 

2-4103 


FND 

350 


FND 

360 


HP 

5082 

7620 



7630 



7640 



7650 



7660 



7670 

OL 707 


DL 727 


DL 

247 


MAN 

S2A 


:iAN: 

53A 


HAN 

72A 


HAN 

73A 


HAN 

82A 


MAN 

4710A 

MiM4 

6730 

2-4117 



A side benefit of the 7-Segment layout is its 
ability to form letters of the alphabet. Use the 
space below to see how many letters you can 
create using the standard layout at the beginning 
of this article. Try producing both upper and s 
lower case letters. You will be surprised how j 
many can be formed: J 


By itself, the display isn't much fun. You need 
to connect it to a driver 1C to get any affect¬ 
ive results such as numbers or letters. The 
driver is a set of transistors which turn on the 
display segments in groups to produce the numbers 
0 - 9i These transistors receives their "turn-on" 
information in binary form in which the signals 
will be as HIGHs and LOWs. To create the numbers 
0-9 from say a push button we need to pass 
through a number of stages. It is not possible 
to merely count the number of times a button is 
pressed to display the number on the module. 
The various encoding and decoding stages will be 
discussed in the next section. They are quite 
involved but extremely interesting. The circuit 
we will be presenting will contain separate IC's 
for each stage. Unlike the counter, which con¬ 
tains all the sections within the one chip,this 
series is designed to teach you in stages. 

CONSTRUCTING AND TESTING 

The PC board is designed as a A-digit module. It 
can be cut between the digits to produce a single 
or multi- digit display and is designed for 
multiplexing. This series uses a single digit 
with 15 LEDs and it is suggested that the balance 
of the board be left attached for later exten¬ 
sions. Connect the 15 LEDs as shown in the dia¬ 
gram to produce the common cathode display. Keep 
the soldering neat and snip the leads at the 
solder line. The digit can be tested as discussed 
earlier with 2 penlite cells and 100 ohm dropper 
resistor. You will notice pairs of LEDs are 
connected in series to give the effect of a 
rectangular LED. Ideally this display needs a 
transparent red perspex cover-plate and should be 
viewed from a distance since the digits are 
fairly large. It is designed to be seen across a 
room and will be useful for such projects as 
I clocks and lap counters. 

I Build the display now! 
jWait for the next issue.... 
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everyone can learn 
electronics... 
the effective 

Healhkif 


Thera'snavarbema baltar, f aslar, lowar cast way to laarn alactroniGS tbi 

Programal Learning electronics could very well be the most Important step you’ll overtake, 
so, naturally, there are many factors to consider In choosing your method of learning. If 
you're like most people, you don't have the time for conventional learning Institutions. The 
Heathkit Continuing Education Series was conceived to make learning electronics more 
convenient and affordablefor everyone. Thousands of people just like you arefinding out 
what makes Heathkit learning programs so tremendously successful. Simple, easy-to-use 
and EFFECTIVE! 

Among tbi many rauoni lor Ibo wide accoptance of Ibese programs Is their simplicity. Each 
learning program Is simply and logically arranged for easy, step-by-step 'programmed' 
learning. Progressing at your own established pace, you learn In an unhurried environment 
free from pressure. No facet of the material is omitted and nothing Is assumed. Each 
program Includes everything you need for a high degree of understanding. Audio records 
(or optional cassettes) reinforce the text material and an optional final examination lets 
you test your overall comprehension. 

Tbe Continuing Education Programs are oconomicai too. The first four programs use the same 
trainer so you can get a complete education In fundamental electronics at substantial 
savings. The advanced programs. Digital Techniquesand Microprocessors, require 
separatetralners, but they still cost less than competitive courses. 

Got 'Hands-on' oxperlencofor a bettor understanding of olactronics. Learning electronicsand 
being able to apply what you've learned are, of course, thegoals you seek to achieve with 


the Heathkit Continuing Education Series. For that reason, we have spared no effort In 
assuring your complete comprehension. Our optional Electronic Trainers, designed for use 
with each program, perfectly lllustratethe Heath approach to learning. These trainersgive 
you actual 'hands-on' experience with electronic components and circuitry. It’s an 
acknowledged fact that you learn best by doing and the trainers let yoii do exactly that. You 
get a better grasp of circuit concepts and perform the program projects quicker and easier 
as wel I. Solderless connectors on the trainer panel make hookup of the components 
supplied with the program quick and neat. Built-In power supplies and signal sources 
provide convenient operation. The trainers are available In both kit and assembled form. 
Wben you’ve flnisbadtbi program, the trainer still servesasthe Ideal devicefor 
breadboarding circuits of your own design. We highly recommend these trainers as 
supplements to the Heathkit Individual Learning Programs. A record (or cassette) player 
Is needed to play the audio portion of the material. A VOM for measuring voltages is also 
needed, and an oscilloscopelsrequiredforsomeof theexperlments In the Electronic 
Circultsand Digital Techniques Programs. 



Recommended Order 

The Heathkit Self-Instruction Programs are De¬ 
signed to let you Progress from DC Electronics to 
AC Electronics to Semiconductor Devices to 
Electronic Circuits. These are the Four Basic 
Programs. For Dptional Advanced Study, 
The Digital Techniques Program Provides 
the Background for the Microprocessor Pro¬ 
gram. 


ORDER BY COUPON NOW OR COME TO OUR SHOWROOM 


Please rush me the Heathkit of my choice. My cheque for $.Is 

enclosed plus $7.00for package and post. 


Name. 

Address.P/Code. 

Send to; W.F. Heathkit Centre 

220 Park St., South Melb. 3205. Phone 699 4999. 


There aremany courses in the HEATHKIT Continuing Education Program designed to 
effectively expand your electronic horizons Including;- 


EE3101 DCEIectronIcs 

EE 3102 AC Electronics 

EE 3103 Semiconductors 

EE3104 Electronic Circuits 

EE3201 DigitalTechniques 

EE 3401 Microprocessor Program 
ET3100 Experimenter/Trainer 

ET3200 Electronic Trainer 

ET3400 ComputerTrainer 


$84.00 

$92.00 


$109.00 

$134.00 

$168.00 

$149.00 

$166.00 

$415.00 



□ EE 3101 

^ Please rush me my Free catalog containing full details 

□ EE3104 Heathkit Learning Programs. 

□ EE 3201 

□ EE3401 II IIBl Credit Card No: 

SrliSSl IWl I I I I I I I I I I I I I CD 

□ ET3400 Expiry Date-Signature- 




















































































































MOLEX PINS 

Both the 740926 and the AND 4l45 display 
2 mounted on mol ex pins. We have found 
this to be a fairly successful form of 
mounting as the 24 pin display has different 
'ine width to a normal 24 pin 10 socket. 

X pins also allow you to remove both 
chips for other projects as most of the cost 
; centered in these items. The 4-digit 7 
segment display described in the next article 
is fully compatible with this project and the 
AND display can be substituted with your own 
home-made version. 

MOUNTING THE PARTS 

Oommence assembly by fitting the molex pins. 
Out them into lengths of the exact number of 
pins required. Push into place and solder 
quickly and neatly. Bend the unwanted runner 
backwards and it will break off from the pins. 

; the 4 transistors, 5 jumpers and battery 
leads. Finally solder all the resistors, 
including the 7 dropper resistors chosen from 


notch or recess in its lower side. Refer 
the drawing. With these in position, it i 
ready for testing. 

TESTING 

Oonnect a lead with an alligator clip to the 
positive rail. This will be your test lead. 
Oonnect the battery or power supply and the 
display will Illuminate with 0000. Tap the 
alligator clip onto the resistor marked "clock" 
and the display will register 1 or maybe 5 or 
6 depending on the number of spikes it 
detected. You can reset the counter by touching 
the resistor marked "reset". 

Next issue we will provide some experiments and 
details on input sensors. 


the e 


ised 1 


Now comes the two expensive parts. Locate the 
dot on one corner of the 74C926. Do not go 
by the lettering or numbering on the 1C. It is 
not always printed around the same way. Only 
go by the tiny dimple or dot or key-way in one 
end. The AND display has a locating mark as a 





























































PmsSVmHgm!! 


We have loads of 
NEW miniature 
components 
ideal for 
electronic 
projects 



2599m 599 
mined 
components for $9 


EDSALL PARTS 
Factory P 
58 Keys Rd 
Moorabbin 
3189 

5531BP4 


^ Plus $1 p&p' 

Typical assortment: 50 iw & iw resistors, 

20 capacitors, trim pots, mounting parts, 
transistors, 10 electrolytics, diodes, 
slide switches, knobs, pots and cl i p s. 
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micH doxh 


will come when you will want to house 
your projects in a neat enclosure. Maybe because 
2 proud of your efforts or embarrased by 
e messy construction. Either way you will want 
3 protect the circuit from general handling and 
abuse. A huge range of enclosures is available 
3 protect your masterpiece and it would be 
extremely handy to have a visual comparison for 
cross-reference. The diagram below does just this. 

t compares three major manufacturers size:size. 
Before deciding on the most suitable size, check 
3's and con's of each style: 


Battery Campari;ment; 


Convert any box to a box with battery compartment 
with the Vero battery holder. Merely make a cut-out 
58mm X 2i4mm and press-fit the compartment into the 
box. It has 4 fingers to automatically grip the 
inside of the box. You may like to seal it in position 
with silicone sealant. The lid is self-hinged and snaps 
closed. The price is high but the finish is really good. 


ZIPPY & JIFFY UB2 H 2752 $3^® 


VERO LARGE $6«° 


ZIPPY & JIFFY UB1 H2751 $2^^ 




1 I i Nf i TT Tnr i ■ ■ 

ZIPPY*JIFFY UB3 H2753 

$195 



ZIPPY*JIFFY UB4 
H2755 $1^° 


VERO SMALL $1^' 


LID FITTING 



"ZIPPY" 

"JIFFY" 



MAKER: 

DICK SMITH 

ALTRONICS 

VERO 

QUALITY 

OF FINISH 

VERY GOOD 

VERY GOOD 

EXCELLENT 

LID TYPE 

ALUMINIUM 

ALUMINIUM 

PLASTIC 

FITTINGS 

4 PHILIPS 

4 PHILIPS 

4 PHILIPS SCREWS 


Can be mounted c 




bottom 


linium lid sits within 
wall thickness on 4 studs. 
The studs can be removed only 
with great difficulty. 


All sides are 
fully ribbed 
and increases 
the effective 
thickness to 
double. Difficult 
to mount pots and 
switches. Use 1 id 


Only a few ribs 
on each long 
side. Easy to 
mount parts. 

Pc boards also 

Sil- hon'zonfallu 

ort 


oo ledge. lOmm 
from bottom. 


Both similarly priced. 


Plastic cover 
fits over the 
top of the box 
with 4 screws. 
Studs can be 
removed at base 


with 1 


difficulty. 


ribs t 


to make your 
own fitting 
arrangements, 
via a glued 
block. Don't 
drill and spoil 


40l more expensi 
Finish is 50% 
better. 


■EXACT BOX SIZES* 
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.Continuing 

PROJECT SIX 


Each project in this series needs just a 
few extra components in addition to the 
previous project to create a completely 
different circuit and add a new dimension 
to the possibilities of electronics. This 
is one such circuit. 


Being electronically minded, have you ever wished 
you could throw away the old dice used in snakes 
and ladders and replace it with an electronic dice? 
Well now you can. With this LED DICE the full real¬ 
ism,of waiting for a dice to stop rolling or a spin¬ 
ner to stop spinning is re-created with an elect¬ 
ronic circuit. It works like this: after placing 
your finger on the TOUCH PLATE the LEDs begin to 
Hash rapidly. After a second or two they reduce 
speed to a running sequence. Then they slow down to 
a walk and finally a crawl. At this stage you are 
hoping they will jump one more step to make a six. 
You're in luck! It jumps to a six! But wait, the 
capacitor may not be fully discharged. You will 
have to wait a few more seconds to see if the 555 
oscillator will clock the CD 4017 one more step. 
It does. You lose. You get a single solitary ONE 
for your turn. 

That's the luck of the game. I've never been lucky 
at cards, dice or poker but I'm sure this game will 
bring you luck. Even if you don't win at Ludo or 
Monopoly you will generate a lot of interest from 
your family and friends - especially since there is 
no way of "loading" the circuit; it gives a com¬ 
pletely random unbiased result. 

Houu it ujorh/: 

When the battery is connected, the BC 557 trans¬ 
istor Qi is biased off via resistor R2. This means 
that no voltage will be present at the collector. 
When the TOUCH PLATE is touched with your finger, 
C; charges and provides a base-emitter potential to 
turn on Q,; . This potential must be higher than the 
turn-on voltage of .6v, to turn on (Ji. The col¬ 
lector now provides a voltage at its output. Pin 7 
of the 555 timer detects this voltage as described 
in the beginning of the series. It will oscillate 
at a frequency determined by the voltage on pin 7 
and the value of C2. 

When your finger is removed from the TOUCH PLATE 
the voltage on capacitor C; is gradually removed 
via the two 10M bleed resistors. As this voltage 
reduces, the base voltage reduces and the tran¬ 
sistor provides a reducing voltage at its collector 
and also on pin 7 of the 555 oscillator. Thus the 
output frequency of the 555 slows down and finally 
comes to a complete halt. 

The output of the 555 drives a CD 4017 decade 
counter which lights each LED in turn. We are using 
6 of its 10 outputs. So that only the first six are 
clocked, the 7th output is connected to the reset 
pin number 15. 



LCD DICE 


. ..UUITH SLOUU DOU 



As the decay of capacitor C; is exponential, th 
CD 40t7 is clocked slower and slower so t! 
suspense is built up when the LEDs are about 
stop. You will never quite know whether the CD 4C 
will clock just one more time or sit on your luc 
number six! 
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THEdIimPS these 

k.MONEY 
SAVERS 

HURRY! 
t» LIMITED 
STOCKS 


BestquaftY 


compact cassette I 


RECORD, « 


1.35 


CassetteTapes 

r-90 $1-99 EACH 

EXTRA LOW NOISE.' 




__ladies available 

UD WATCHES in cold 

HOURS, MINS, SECS, 
pate, back LICNT. i 
r Idcjl Xmas C.W ? 

LAMBS H^BOYS or GIRLS ^ 


^^.HiVes 


MENS 




pnem EiEcmonies 

la WEST ST 
LEWISHAM 



We give you I 

quality and ... 

after-sales wcif? 
service, too. 

PTYiro /^EW\ 
™ I LOW 1 
% PRICES# 


N.S.W, ph:569-9797 

PACK/POST: ADD 10%. ORDER VALUE 


open7days 



uielcomehere po. Box 43, cro/don. xisa 
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COMPARE THE VALUE! Pffi-PPR ELECTROniCS 

















COMRARE THE VSIU.UE! Pffi PflK ELECTFtOniCS 


DONT DELAY! 

electronics of the future. 

AUTODIALER 


iiiAiW/ 


leciolly deiisned to rtpioce A«*t. rotary 
t approved by Telecem ondtfr cvrren- 


Loudspeaker Phones 




OfifilUfl/eO BY TeUcOlYY 

MG WITH FEATURES 

\ PE Lvxe moobl with 

BCAMicroComputer 


MASTER/SLAVE 
combinations 
batt. or AC adapt^ 

($8.50), up to 150 meti 
range, easy to instal, > 

wiring supplied, all gut,... 

2 STATION - 1 master, 1 slave |0 

was $14.50, now. $1^.50 
2 STATION - Doorphone, was | * 

$16.90, save $3.. $10.91) 

$ 22.50 

4STATION-lm.ter.^3s.ve$28.50 

TELEPHONE INTERCOM 

ALL MASTER SYSTEM 

$ 39 SEi“w 

wall or desk mounting models 
ire easy to instal- 6 mths g'te 
/ 2STATION - 9v batt. $39 PR 
' 2 STATION - DOORPHONE SET 
with 'open' button, $41.50 PR 
2-10 STATION ALL MASTER - 
supply 12v dc iA ($11.50),3 wire 
:asy to 

I.90EA 


KAM6R00K 

solid- 

ni^ 

Wireless 






UtiDj Dialer as abate! 

•SSl& *7Sao 



IK Static RAM - Expandable to 32K 
512 Byte ROM Operating System 
Video Interface 

Audio Cassette Storage Interface 
On-Board Tone Generator 
Fully Expandable 




NEW CLOCK-RADIOS 

• the latest features 

• thevery best quality 



I C . MAINS OPERATED 
C| _ ■ QQ BRIGHT LED DISP 
LOUD ALARM 

caicuiatxxs 



!■. 

an BOB 

B to BBS 



kB W An SUPER-THIN 
kB,^ MM POCKET-SIZE 
AUTO-OFF 

CASSETTE RECORDER 
^BATTERY/ 
I MAINS 



-Luxe model 
JO anywhere 
portable - at 
iw, low price! 

FMISWIMWLW 
STEREO RADIO 
G4SS-RECORDER 


$119 


RECORDED - FEATURES 
TAPE COUNTER, INBUILT MICROPHONES, PUSH¬ 
BUTTON CONTROLS, ONLY A LIMITED QUANTITY 
AVAILABLE AT THIS SPECIAL PRICE I 
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ALL REDUCED! 


WHOLESALE PRICES 

"Brenyr— 



/ Thin-line auto 
Ciuartz -70 x45kZ0Z 

A g%g%’SeH-o<lhesivtbK.li 


__ •fiM/PM-tlBi^e/erioy Pt 

•auMTz ca<tsnt »ceo«. - 

•AUTOMATIC NKHT D/nul 
»Z4HK sysTcH^ 

•Kcv. Poi/izny pKorecT\ 




Bfimny 

CHBRCifi 

WITH HETBR 

„ .. 90 

fiLfO TRICKLE-CHfIRfiR 

l^v O'Snmfi 'MerKR^ ^Uso 



^//»4<9«)$29.s 



A theft warning system 
for vehicles by 
coded radio signal--- 


»«fr $0t 


icton {■ nnTinnn booster 

WAS $22.50 novj SAVE $7 KvjT ^o^t-enna iotUf 

Highway Hi-R 

i$39 


AHl/FMCirStereal 



AM/FM STEREO 
RADIO CASSETTE 

AUTO-STOP CASSETTE 


AM CAR . 


FAST FORWARD 
LOCAL-DX SWITCH 
IN-DASH MOUNTING. 


GRAPHIC EQUALIZER car_stereo 
;?0w+20»/ BooiTES 




_ __ m INSTAL. 

$34 

Car stereo speakers that think I 
they’re home stereo speakers. [ 

SPEAKERS -ith 3 .v,aY speaker system I 

.$39 5® 

COAXIAL SUPERIORITY 
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COMPARE THE WLUE! PFtE-PP)R ELECTROniCS 




















COMMRE THE VALUE! PHE-PflK ELECTROniCS 


SAVE NIONEY.. 


«NEWBIG POWER 



3-I3L PLAYMASra 

SPEAKER KITS 

■ !I75 


aI■fal^K^ 

iKiTS^SOW 

_ _ j JUNE ETl pSI 5 y^Ay 

SPEAKERS I INCLUWMIKrfs 
, ond XWERSi CABINETS 

I360^498lp|i 

Ido-it-yourselffe ^^^^fet 

\25w8cL5m 

SPEAKER KIT 

SALEi^ 

i^LNUT finish. 



, ... 

__ ready-made banes I 

© bldCk SpMker 

8 VMWFER-fS'MIDR^Snf 

5"twcctea ♦ X'overs 

\ +wire ^ Imerbenel* 

finished 


•Creaf 


•55/i:BRASSfM8L£P^|nO 
tshSzrS^ TESTED Pa$lUl§ 


2%' 


(57iran) Philips tweeters, 

8 ohm 20W rating only.$3 

4" (lOOnrai) Novik mid-range, 

8 ohm 20W rating, only.$5 

5" (127mra) Rola mid-range/ 

tweeter, 8-15 ohms 15W.$3 

6%"(165mm) Magnavox twin-cone 

speaker, 8 ohms 7W.$6 

8" (200mm) Imported woofer, 

8 ohms 20W rating.$8 




^4 ■ 


ETI400C/tim 

156vi RMS 

ntHURKf BT! ^ WAY 

P SPEAKERS INCLUOflW; 

7 and X’OVEIB CABINETS 

i i460i6h 

CORAL SYSTEMS 

E?D0-IT-YOURSELF 



TURNTABLES 

[^ti^SSR BeH-Priife 

ruRNTMU 

With base, cover and ADC mag. cart! 

^coNmyL. 179 

w ^ tfuse, cMn 

Ogr^ritEye 


TV/MTAOM/^S 



mu (HUH DECH 



churn tl 59 , 

D£CK (Sent- 'Freighf On )'' 


fi *”tL a. New High Oaality 

TWEETERS 

, Ultra-uiidc iupenm, 

Z-XOKRt.nrtMsms, 



yOTE^NnWOK^S 

jwavgQW 

fzvSnR^$ 8 'SO 

v^%(r‘h^%vniz>9o 

FOR StRFNS,r>a>RI<tS,orM. 
34" 5W Metol *g.g5 
3*4" gw Plastic *|05o 


8 OHMS 


m 

HEAMy DUTY MODELS 
6 " ( 5 W M MefoMZhso 
8" W ■■ " *25-75 

8"x5" W" " iZ5-7s 
12" 25W ‘ *S8rso 



SAVIRI. 

$7 

84l7w 

5 HORN SP£ffKERl 



SPEAKER ATTENUATORS 


ROSSOVER CAPACITORS 
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OUT Granny Diode out of the Capacitor Maze 

^ Start in the middle and work your way out. 


•f JUniOR ^zt4E 

How do you begin to learn electronics? By playing and experimenting! 
This page is for beginners. These simple puzzles will start you learning 
and thinking. Try them. 


|1 The border around this page is made from 
' * a chain of diodes. There is one odd-man-out 
Can you spot it? 



Do you look but don't see? 
What can you see in thi 
diagram? Turn it around 


A square field made from four 
resistors encloses one diode. 
How many diodes will eight 
resistors enclose? 





u 


□ 




I 


I have a zippy box and wish to cover 
it with a piece of clear perspex. 

The only piece I have has k holes in 
it as shown. How can I obtain a 
perfectly clean piece of perspex 
80mm X 50mm from this damaged sheet? 



►I W NI 


►I N N N N N H N N N W N N N ►! ►! ►! ►! ►! ►! ► ! N N H H- N- 
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fReef 


We bought 20,000 perfect, A1, unused BC 5^7 and BC 557 transistors. 
We are offering them at the trickle-rate of 2 per customer. 

_ I know it's only small, but it's a start! To keep costs low, I suggest you combine 
/ith a couple of friends. Just include a stamped addressed envelope. 


WILII a >.oupie or rrienas. just include a stamped addresse 
|[ You can get one BC 5^7 now or wait for the «mWWWWA 
|[ next issue for you BC 557. j 

w/vvvvvvvwsMwvwvw^mmwvvvwvm/vwwffi 


mesi 


►No need to buy anything. 

► Offer valid for 6 months. 

► No stamp needed when 
including an order. 

► Must include coupon. 

■-No photocopies! 

■-You can combine with your 
friends in the one envelope. 


Please send a free BC 547 
transistor to: 


NAME_ 

ADDRESS 


Subscription 


Don't forget the stamped addressed 
envelope. 


^7 FOR ISSUES 3-8 

( ) I enclose cheque/M.O. for $7.00 



PC 



can get 



yourself. Save time \ 

( ) 

Counter Modul 

e with 42 Molex pins 

3.25 

( ) 

Four Digit Display 


3.95 

( ) 

Light the LED 

1, just printed 

60c 

( ) 

" " " 

finished 

95c 

( ) 

LED Zeppelin, 

just printed 

1.00 

( ) 

II II 

undri1 led 

1.50 

( ) 

II II 

drilled 

1.80 

( ) 

Experimenter 

Board 3- 

-ICs printed 

1.10 

( ) 

" 

II II 

finished 

1.85 

( ) 

Exptmr Deck, 

10 pins 

printed 

2.50 

( ) 

II II 

II II 

undri1 led 

3.40 

( ) 



. drilled 

3.75 

W|]SJ 

Name 





( ) "VEROBOARD" 100mm x 150mm 3‘* track 2.00 

( ) "10 PC board kit" 1 sided 3-50* 

( ) . 2 sided 4.50* 

( ) PC board BLANKS 200mm x 200mm 2.00* 

( ) " " " 200mm x 400mm 3.50* 

( ) 10 PC board " " " 30.00* 

( ) No 60 drill 85c 

( ) PC kit to make your own boards 7.00* 

*post and pack: 2.00 

( ) Pkt of 20 transistors 2.40 

( ) 100 transistors: 50 BC547,50 BC557 9.00 


) 8 pin 1C socket 
) 14 pin 1C socket 
) 16 pin 1C socket 


20t 

25( 


Please find enclosed MO/cheque for $_ 


MUm iUmOHKS Atofta/ae, 
3S Rtsemne Ave., CheReaham, 


item: 60f 

" 25c 


3/92. 
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LOW, LOW PRICES. 


PISCO EQUIPM ENT professional 


OS 


^ g I 




I *2 lio^ne-tifc/CerQi' 


1??2 

isiii}<.»esi64 

the PRO model 

----lOALIZEP 

»w Only 

$179 


erotion, ext. oc input socKet. 
: specs 
'except “VMijiE j 



ZiOvAcUNC SoeKBT XLP-LN£- 


telWv.WW. 

je/r*rf oirMi 

/r^^ii0MUs Sow leiMf. m 

TO aocw wmt itsmk 

" M X^ieaf ^or 

signs, 

‘vMS %5-9S 


itm oiMMeii ms 

OK MO TOK „SK£l>XMTIia. 


a 


jpobiWy 

WITH 

R^l 


■^auwuioH 2 FOR iPP-«o 


NEW, ECONOMY FM 
WIRELESS MIKE 

^rro.Xi%Z’^^:£i 4tW< 

fM W/m£SS 
MiKE ^ 

it-ioOnUz^^ 


microphones 

CARDIOID DYNAMIC 






TRANsnnTeR^m 

Not toys, but highly sophis-^^^B 

Heated, sensitive 'BUCS 

USE yOUR FM RRD/O TO RECFtVt^ 

•X-8 8«-i3nHz 800 m »74-5o^ 

> X-18 88-tOSmz 5.000m *I2I.5o ^ 

Us€Ms Yaf&sY cooafcosor m/crofiftone 
morcotFy ce//s and f^ons/Sfors for smaf) 

sue (x-d Igx35x9mm. X'/» Z9xSS»gOmdi 

► W;8 88-92t1Hz 300 m ^92-50 

DI-S IS TaEPHPNE TRWSMITTER •BUC’ 

No battar/es-powereet from phone line 

•MT-5 88-mMHz 250 m H9-5o 

MT'-S is an iadvetion pickup phono bugl 
Place below or behind phone - also, can 
teU yau whan phono ring* If in backyard. 


RECORDING MICROPHONE 

STEREOI 

ELECTRET I 



purpose ELECTEE 


Burglar Alarm 
Breakthrougli^ 

Radar-Sensing securi^ 

Si- s249r 




TAlHinC ClCCTROniCI no.9 29 


COMRARE THE VALUE! PRE-PRR ELECTnOfllCS 
































COMRARE THE VALUE! PRE-PflR ELECTROniCS 


JUSTU)OKATTHIS 


J1 Watt Z Channel 

TRANSCEIVERS S 

■ • ADJUSTABLE SQUELCH CONTROL 

■ AUTOMATIC GAIN CONTROL M I 

■ SIGNAL-CALL-SYSTEM I 

Famous nioAe,yutth 

. RF sfaoe^ tov V. ■ ^ 

■ ZhSiO Xi-ols fifM.etrcvif imf. 


QASErmnonflLSA 



A ROYCE MARINE ANTENNA.$29. 

B WHITE F'GLASS MARINE ANT.$29.95 

C ADJUSTABLE HELICAL ANT...$24.95 
Available in 5' or 3'6" aizes. Scalar base. 

D ROOF OR BOOT-LID MOUNT...$10.95 

E DE-LUXE GUTTER GRIP ANT..$18.95 
F DE-LlKE MAGNETIC MOUNT...$15.95 


ADAPTOR _ (F 

\\ 

DE-LUXE Gmra-GRIP 

STANDARD SCALAR 

AiL$3 , 

OHF COLLHEAR BASE STATIOI^AERIAL 


cfiji cmme 
WK Heno D£t<m. 
PROBE 



mmmc CRSB. 
HtRO DimCMilt 
mo — 



/ OST OUTPVr LFFFL ^FSPONS^ i - 
HF TRRNS/SrpRfZFD OSCtUATOR • MiRCVR/ 
C£IL • CUfiFmrF£D RBSUirs •mY-TRi/Sil 

© 5 Pin D/N -^SPin 
DW L£AO ^ /'3/' 
4»*40 er* 


IE NiCad! 
I Batteriesf 

' anJ Chargers n 
I stock at iienomi. 
prices. Included 
^enlight, C,P - *"■ 
u PPS bafU 
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^'‘^PRIGES! 


\00,0t0vF 


6-mCRO 

ISOmm S^m 

$259^g 

• W(T« INTBRN^L 

calibration •j'Hici.eiD 
CO-AK INPWT •rocus, 

INTSHSlTy ANO NOWZONTAL - 

CAIN CONTROLS*ALL SOLID STATE OPSR. 

TOPTRADEHNSrOQ 
I, betf*/3“75"'"' 

mw AV/^/l^Bie £X sroCAT w 

IL 



M 

Use to cAmA tn 


_ AcmmE 

HUCTOR PROBE 

NO HELD, BATTERy OP£R. 
rc# near electric cireuiH 
—sr tp\t, up to 6 ceosoiill 
light depending on vo. 
- ’tr»l, op TO IS^! 






SUPBRVAUJE 

Power TFansformers 

fe,?*' IQ 

,, 'W6» 

2A Cent, ratins 4A Intermittent 

!!K.W#AMia 

Elect Aust June V9 PIOITftL 



All new, 240v Input, gum 
si 0-6V-I8V lA 

s/I Z6vlA, 6-3 </lA f -90 

76/ 3/v/A. A-3V/A 

101 50v IAn2wjnd,nes.6-5v 5-50 

m llOv‘SA. l6vlA 5-90 

//? 200 vtT.-l 5 A. 6 ; 5 v 5 A 1-00 

/« | 2 v 5 A.Z 6 vIA 3-95 


Spe 


SK 

sakeis 

4" I5.n.|-5"55«j 

tsel^Z 

sS 

ij~SS 


S'roond 

f orSa 

*5 

fi'round |£X4e//. 

f 

fkbyt. 

^Tis 


RIPPER-OFfiR 

mZIIWBOXES 





ROTARy SWITCH 

COMPLEJ?..'?'™ 


ZZOv AC i 

4% Pluq-io 

10 Amp Csntoets^ 

socKtr $1 «_ 

Cheap Power Switch in 9 ! 

--POPWLAR REPLACEMERT 

ceramic ^ 

CRRTRIOCES 

^SPeawSmPIO 






ft)/ 

EDCE C0NHECT0ro.fSS 


TUNING I 
OfiNGS I 

f Sts' $1.95 I 

2 GANG,MSP,200pf ,90pf. $1.95 I 

3 GANG,MSP,200/90/200.$2.95 | 

IWCMtlK, 

MrtrNges r 
FROM ONLY. I 

$11 


; A LIMITED QUANTITY OF PYE 
H PITCH PC6 EDGE CONNECTORS 
0 GOLD-PLATED CONTACTS AT 
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COMMRE THE WLUE! PRE-PAK ELECTRODICS 



































COMPARE THE WLUE! PRE-PRC ELECTRORICS 


OUAUTYCOMPONBITS 

BONANZA 

THINGS FOR DO-IT-YOURSELFERS 


resistors ^ 


I CAPACITORS 

Qraencap Plastic Film 


I POTENTIOMETERS 


I Buy 25>10X:Buy 50-15X:8uy 100-2(tt 

TRIMAIERS 


1.5-lOpf plasttc.30^ 

3- 12pf plastic.30^ 

4- 15pf plastic.300 

4- 20pf ceramic.450 

5- 30p£ plastic.350 

8-50pf plastic.400 

5-50pf air-spaced — 500 

lO-llOpf mica.450 

12-115pf ceramic.750 


Electrolytks 



TRANSFORMERS 

Model... SAve$^^_ 
M-2851 6*3v-0-6-5v l50mA«^.M 

M-2155 0-6-z,7-5.s-s,9-5,iz-6.fSv /a$S 


H/CH QO 0 U TY ^LOW P/ior/L £ 

8 or I4 p. 5 $1 

16 pin 4 fer$l 

dilic It I! 

SOCKEIS 40PIN I ftr si 

14 PIN PLUG fHeador) ....5 

PfB EICHIHCJifr 
SBfVICffllU" 

SWITCH 6R coNncr ciemteKi 

Servfscleily i Serviso! tvap- 

11 KEYBOARD KITS 

lil7er/na/i ‘Rttfi'hinh <}ualiTy 

iZ 

¥ ctM OU 



$ 24.90 


A small manufaciurer fo\u\d th<sc U- 
beaut SINCLAIR Stereo 60 Pre-amp^ 
chassis and hardware, after stock¬ 
take. The pre-amp has 0U-0FF|wit(*, 
phono/tuner/aoA inputs, VoL/BASy 
TREBL^BAi. and runs on 9-‘tOv DCat 
about ZOmA. The chassis (all holes 
are punched) has labelled back panel 
wifh a separaie satin atuminiiim rr^ 
ont pAnei with bJocK lettering. 

All This (worth *40) For ♦24*?0 

The ASRPT5755 transformer, XO-O-ZOV 
I'SA gives Zo-ZSv DC or 45-SOv DC 
and Will suit I5-50W AMPS. Transformer 
^orth t3(d now tZZ-». 

Power Supply Ports iWorth ts), only $4 
The hardware forthc chassis includes 
headphone socket, DPOT switch,2pi" 
mains outlet fuseholder.« fuse, mains 
lead xJ clamp, spacers, screws and 
terminals etc (worth ilO) only So. 


20 WSimilMP 



AMPLIfSr' 

TV CIRCUIT BOflROS^^» 

Over 80 p^rfs fiKl. 8 trons.. 

(ZSCI0I4, SsC7lt. ^SAS73,^S46;^lti or|0 + 

current AWA TY set4^ SoHROS 

$ ^P 10 Comprisers 2 boards, pne has 

f***25 li,r4!t'Xt4: sssi 

\u9mpm 

eimirr x3imm site 





come in this 
Hide parcel ^ 
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senes 


_ Project cost: $2.50 

Iki After building project five. 


15 5 

IC2CD4OI7 




Part/ li/t: 


R1 resistor 

10M iwatt 

R2 " 

10M " 

R3 

10k " 

r4 " 

Ik " 

Cl electrolytic 

Imfd l6v 

C2 capacitor 

lOOn lOOv 

Ql transistor 

BC 557 

IC1 timer 1C 

NE 555 

IC2 decade counter CD 4017 

LEDi - LEDg Large Red LEDs 

battery clip 

9v battery 
approx 30cm hook- 

-up wi re 

"Experimenter Board 3-1Cs" 


Building the circuit: 

The idea behind this progressive series is to add 
to each of the previous projects to make a more 
complex project. This way you will be adding a 
minimum of components and building new ideas at the 
least expense. Remove the HEADS and TAILS LEDs from 
the previous project and all the other parts which 
will not be needed. Notice that some of the wiring 
will remain in place so refer to the layout diagram 
before starting. Fit the six LEDs in the centre of 
the board as shown. They will need connecting wires 
to the output pins of the CD 4017 so follow the 
layout diagram carefully. Solder the other com¬ 

ponents in place and re-check all wiring. Connect 
the battery and the circuit will come on with one 
LED illuminated. Touching the TOUCH PLATE will 
cause the LEDs to flash at a very fast rate and 
gradually slow down with just one of them lit. 

We claim that the circuit is unbiased. But don't 
take our word for it. Complete your own statistical 
analysis of the circuit by taking 100 samples and 
putting the results in the following table: 


nO: 

Count: 

JdfQ 

1 



2 



3 



4 



5 



6 




Each time the LEDs stop, place a stroke in the 
appropriate space thus:/ after each four strokes: 
I/ll the fifth stroke is placed across the four 
thus: This makes the final counting easy as they 

are now in groups of five. Look at your results. 
Are the totals of each LED nearly the same? 

In an article to be presented in a few months, we 
will be adding a couple more components to this 
circuit and presenting it as a complete project on 
a printed circuit board. So wait for it. 


LED DICE 

000000 

123456 


or 


LED DICE 

000000 

123456 


“Cut-out” display cards 
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ID-fninUTE DlGHfiL CnURSE 




.y t^jyrw JSD f ohct(oh . 

c^isijJseowTiiPfijoP CRcoiTS. 


^.:yi02E2i2E 


^ HBS '2 STfltESj’O’&'r oRloWtHifik' 

^ ClN&eS STflTl^yERY ,RljPl01.Y. 

CON HOLo'fl Piece OF INFORMATION ! 


ft Simple fliptlop - connect\2 nor &stes! 





iHifteuY THis^ftriT^s. 

HAS "o' ON IT. ^ ^ ^ 

2. 2£t os flssoME THE Bottom Input 


IS Also '‘0 . ^ 

iTriE.OOTPOT of First NOKQflTg 
I W.IU. fek " J1 


__ poises 

^^^^edbdck poise. . 

" 4 THE imPuts To T^fe SEConO 

NodGfiTE wia BE '‘0”<£ '' r. 

5 The ootpot of the second 
‘ NOR SHTE WttL Be *'0 

6 this OOlPOT feeds 8RCIC To THE 
■ First NOR . 


_^0n C^)^jtS^SiQTT^H, Su)|: 





^ , ,sCT| iq(4 gfli .ti7t'r 

IQfe TdP iljf ^TfQlOtEU.J.- J. 

Z ..A?.o llli o»*ixri6 jimp^Its .makes 

4. TrJiiE D0irpUT:.C,*lRN4£: to "0 


3. THE second nor ghtb has "0 <1? j 

ON ITS INPUTS,MflKlNCr THE OUTPUT 
CHfiNQE TO " 1 

4. THIS "i* FEEDS back To THE FiRST 
NOR GlflT E ,. 


TiqpfT^inrlnnrsirTjrinrirrTinanmf^^ 


iTfeSu^TClL, it 
' ->T-kr^ 



'^Vhen switch SO| IS opened 
the First ihoR HAS 
^ ON ITS INPUTS, the OCipUT DOES 

jv ^ chqnoe . 

Thus we have R£oistereo= 

' t" fl P|£C£ or INFoRMATioi^' t 
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10 Atmure dicitai coursi 


IQ^To " " m SIMPU6 6flCi«.ro.jtS. pRi<SriNPL V£ 

ID WEED AEjOitcH flfr THE SttONjDL' noR <5^rre.: „ ^ i : ; 

" ' ' ' i ; 


^rv RESET SwiTcti'f 
. _l ' 0-- ^ ■ ^ 0 


Tnt Reset storcH pots I 9 I on the Top /wpot of the second hoR GRTE, 
Th\S CHWGiCS IME OO^POT To '‘©"."THtS f E 60 S 0 \R£CTly TO THE iNpOT CF THE 
TiRST noRCiHTE, AkO CfloSES ITS OOtPOT To CHANGE To '^\\ This CREATES 
A HiGrH ON fto-rri //vpOTS 0 ^ T>l£ SECOND WoR GATE. 


0^ opening TViE'RESET" StOiTcH 




rrtEM To MAKE A Tz.Jp fLoPj. 


TO SUPPLY 

CM 


r:fi f 3 n 


WAEi 

H 

THE 

R 

ESE 

t' 

'si 

loncH 

«s 

opened 

T 

:hi 

E 

OOTPOT 

DOES 

no 

T 

A 

LTEROcTHl 

£ 1 

reset 


fiwrrci 

H 

HPS 


lOTuRTHER 


e:TTEci 

r. 
































Wl 

E ( 

lA 

N 

ost 

F 

)NY 

r 

vh ' 

OT 

























IS 

ft > 

GOA( 

) J 

2- 

iNPir 

r 

NC 

iR gate. 


f a 3 4 5 ^ 71 to ground 

IT cAn 6£ flRRAN€,6D AS A TUP AioP; 



^ RESET switch 

'4 CO +001. 



ClosinGt the ''sst Switch'* will Torn the led on And the ‘'reset*'switch 
WILL Turn the Leo OTf 

ft Tup TLoP ciKcuiT isfl iSASic goiLOjNG Slock,, it is RSORAwn in =^iQ with 
A sihgilE Switch.the new lAyoot will S£ EASIER To understand ^Tollovi/. 
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lomMurerntm coursi 
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10 Mime mtm eounse 


caNsyEji.4^ j 


mw^ 

l As _ . , * ■ , ■ , , ■ . , , ^ 

■:: ^tttsj£ : Z-f4rX^4-loQ! joiiLxQ-4-bll CflH 


uJfoQEklU 

'‘jgc4R0ifierl‘' 



-r44x: 

_!_^_ ! 

, ;CooKrE4.- 

jlI 

1 i 

,i i 




THE OUTPUT OF The counter IS WRMflUY iiov . ITQOES 'WCrH ,fOR ) PULSE TH^N 
Low. the led WIIL LlOttf & STAY LITl IT WILL LRTCti ON . THE RESET SWiTcH 

WILL Turn LEO Off. . 

THE tlRCOlT HAS iNOETERMJNflTE StDRT-LIP. ftOT WITH C, THE CIRCUIT WILL 
. SrtflRT UP WITH the LEO Off. _ _ 





£>3 

RRE Gfl-riN^ DIODES 


DE80UNCL SWITCH 


Wheneven a mechan i caT iswi tch; is TncTyded’ ■Tjrr- 
,nX^^e‘^pro^rem^ 'df 7'S)W1TCT1"|B(^FJ!CP\' TfiTs' IsT'diie' tb-ltre 


d^iali ta I i cl reui tj tmere: wi I I peipropiema ^ ^ ^ _ u ’j. ; 4. 4. ^ • 

; cbnjtactj strIkingTeach OtHie! seyerat f'palTiy pTossinfe'.;"Stinc'fiT ICs': 

JsbcjiJisj'couhtars and "flipTf fops; wH'^^TelcIblid'TH^^ upftp Tfiatryi'MH'Z'ttrey 


3 jrofmi . ^ ^ i . 

uhat'fpclted byinoi^e^ siHce the'stat^s'-aiie {changed iby tihe aoi;$& pulisej" i 

j fToitn |tha^ swl tthi a'liSTT cro¥^*c^upl t ng “calj^^s the icitrCju lit >to Siel'f"-1 abcH and pe,- , 

I immjjnfe'~toi fjjrjther: puTpeV.'^ j j : I [ [" i : ; . , i s :;;*§] { 
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10 mmu DietTAi couose 



The cmcuiT is shown orttEo off oue to Pin 1 Beinqt Biflseo Hlftri vifl The uPPeR IM 
RESISTOR., ffl Hl&H ON EITHER iNpot G,flTE WlU CflOSE THE OUTPUT To &0 y?wT THUS P|NS 
S.5&6 ^RE toW. Pins 546 PRE ThE Input <5(JteS of THE.SEconO noR WE^nP WitL 
CflUSe THE OUTPUT Pin 4- ToSE IN a HICiri ST^TE UnTIX PIn I CtOES low MOMENTSRIJLY. 




when fl Pulse Of SHORT Duration is .oet^cteo on pin t jt wiiit CAUSE piN.i.Io Gto 
HiftH flNO the output Pin a- To CrO DW. SEE Truth TABLE foR N0R .§9ns To VERITY ,TH«a 
capacitor c, seinq- fuLLY CHflR&EO,WILL Attempt To make .Pin ^.SWJN<f ,NE&etjvE.j . 
With respect To the Ov RAil. Let me explain this,in flN0TH6R.:WflY WAtcH H0Y: i 
BE easier To unoerstAnO. Suppose ve consioir. rMecRPutim iiisi fl 7’^. RicitftRifiA8Lft . 
battery. jnitiAlaY the battery 'S In A STATE Of FULL CHARiSiE. WHEN B^llfoQtl&lR gUtSe; li 
RECeiveo at Pin VThe First NoR&Are WILL CW A^O .^toT AS.0ite«-TlY: .Cbapi4o.;^^^ 

SECOnQ nor gate IT.ifloSES the PUTpUt.PiN 4 To 00 ToJCW TaiEiiS. EJjUWflLeNT To WNpLOfiftlNli. 
The Fully CHARGED WTTtRY »iO PLACi/^ ITS PoSiTtvE TeRjMiN.fli pNjrjfl: Ov R ftil - ; , 

Inbuilt inioeacHGATe of theuC ARE 3 Diodes, one , _ ' j 

OF lOHICH PREVENTS THE INPUT SKinAL GOINCr BELOW Ov 

C^Keo^))e^ two ore. discussed later). So WHEN THIS 
-yv IS presented At input gate 2,0I00£ D^COnOOCTS 
Via The IK resistor and Quickly Removes the charse 
ON the capacitor, (or battery AnaloOtY), With the 
capacitor fully discharged, it begins T» RECrtARGE 
IN THE Reverse DiRectiok trom the high on 
Pin 3, via H, And The voltage qn Pin 2 starts 
T o Rise exponentially TowAROS "^hE positive 
rail. During THIS Rise The TRANSFER VOLTAGE 
IS flTTA imed AnO causes the output Pin 3 to go 
L ow <)no Pin 4 To Go HlQ - H . 



partly BRawN AWAY sec.tww , . 
showing the 3 INPUT protection 
Diodes connected to each gwe , 
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T^ST 


CAPACITORS. 



How good «t you at identifyins capa^tors? 
This qiddc tost will giva you a rating. 







(2) 



M -OZZAPO KM-0^^/63C 
H.022/630 



^100Opf/630 f UT^ 00pf/630 K 
V |lOQOpf/63o|^ 1000pf/63oK 
MlQ°0pf/630t V r^Wi^ 


w 

'' “rl'’timinrcapacuor^(thf'" 



Total: SOmarks. 




Tfluunc EiECTRonia no.a 43 




























THE TBPinSlSTDR PFIBE 


"So? What's the trick?" you ask. "The circuit 
looks perfectly normal to me". 

When you build up the circuit you will find the 
switching plate, called a TOUCH PLATE, has only 
ONE wire connecting it to the circuit. Now any¬ 
body with even the slightest idea of electrical 
circuits knows you need two wires for a switch 
to operate. Thus the trick. We need only ONE 


Transistors Q.3 and Q4 make up the second building 
block and form a BISTABLE SWITCH or BISTABLE 
MULTIVIBRATOR. This means it has two states and 
requires triggering into each state. This circuit 
does not possess any frequency of its own but 
will flip from one state to the other at a rate 
determined by the pulses arriving at Ci,C2. A red 
LED provides the load for transistor Q4 and when 
the TOUCH PLATE is touched with your finger it 
will start the LED flashing at about 25Hz or so 



Unfortunately nearly everyone also knows about 
touch controls. We see them in lifts and touch 
pads to open doors so the day may be nearly past 
when a one wire touch switch has any real impact. 
Anyway it does provide a neat project with 
potential for experimenting and you may find a 
new use for ^ touch plate in the process. 

This circuit does not have a "one touch and it's 
on" or "one touch and it's off" ability as the 
random chance of the LED finishing up lit is 50^. 

HOW IT WORKS: 

The TRICK SWITCH uses A transistors to create 
two individual building blocks. 

The first two transistors form a DARLINGTON PAIR 
(super-alpha pair) in which the gain of the 
circuit is very close to the product of the two 
transistors. When you touch the TOUCH PLATE with 
your finger, your body is acting like an antenna, 
picking up stray hum similar to the noise you 
get when you touch the input of am amplifier. 

This 50Hz hum is amplified sufficiently by the 
two transistors to trigger the second section. 


according to the frequency of the stray hum. When 
your finger is removed the LED will immediately 
settle into one of its two conditions. Either 
fully 'ON' or fully 'OFF'. Since the components 
surrounding Q3 and Q/, are of equal value, the 
chance of the LED remaining lit is 50Z. 

To provide guaranteed triggering for the bistable 
section, two steering diodes are included. Their 
operation is as follows: Suppose the circuit is 
in one of its two stable states with ^3 cut-off 
and Qj, conducting. This means that diode Di will 
have a positive voltage on its cathode via R/, and 
R5 and the anode will be brought to ground via 
the 22k resistor R7. This diode will be reverse 
biased. Diode D2 will have its cathode near 
ground potential via the 47k resistor Rg and its 
anode near positive potential via R^ and Rg. This 
diode will be forward biased. The placement of 
the two steering diodes makes them only capable 
of turning off their respective transistor. This 
means that the next pulse appearing through 
capacitor C2 can have no effect on transistor Q3 
since it is already cut-off but a negative-going 
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pulse through C3 will remove the forward bias on 
QZ), via diode D2, and turn off the transistor. 

The voltage on its collector will rise and turn 
on 0,3. Thus the circuit will change state 
sharply and remain in this state until a suitable 
negative-going pulse causes it to "flop". 

CONSTRUCTION: 

The circuit contains no critical-value components 
and almost any NPN transistors will be suitable. 
The resistors need not be the exact values shown 
in the diagram. You can use any value resistor 
either side of the one specified provided you 
keep the symmetry between the two bistable 
multivibrator transistors so that the "mark-space" 
ratio will be equal and the chance of the LED 
being left illuminated kept at 50%. 

Build the circuit on a small piece of veroboard. 

A handy size to buy is 15 holes x 8l holes which 
can be cut to length for a number of different 
projects. If you lay out the parts carefully, you 
will not have to cut any of the copper tracks; a 
very awkward and messy operation if you don't 
have the spot-face cutter. 


Footnote: 

Actually the TRANSISTOR PAGE is designed to 
highlight the inefficiency and complexity of 
building circuits with transistors. This 
TRICK SWITCH is a perfect example. The same 
effect can be performed with one simple 50c 
1C and Just 7 external components! Consider 
the speed in assembling 8 parts compared to 
the TRICK SWITCH circuit with its array of 
transistors, resistors, diodes and capacit¬ 
ors. 

Hopefully you will be gradually weaned off 
transistor projects and onto "little black 
packages". For the moment we will use the 
TRANSISTOR PAGE projects as an insight into 
the operation of various modules or building 
blocks. Consider them purely as this. Any 
circuits you wish to build should utilize 
spare or used components to keep construct¬ 
ion cost to a minimum and justify their 
assembly. 


your 


your crystal set 


Build this simple two transistor amp¬ 
lifier for your crystal set and pull 
in the weaker stations. This circuit 
will operate with almost any type of 
transistors and will surprisingly 
still keep functioning when the bat¬ 
tery is dis-connected. Since it 
takes so little power we have not 
included a switch. When the power is 
applied, the transistors amplify the 
signal considerably and you may even 
>e able to drive a small 15ohm or 
33ohm speaker if the voltage is 
increased to 6v. 



*****A******************|gs^*********A******* 

IfCin/l/lOf offci: I 

Please send 1 pack of 20 transistors @ $2.A0i 
plus 60<; post to: | 

NAME_ % 

ADDRESS_ I 

_P/code_I 

I enclose cheque/postal order for $3.00 * 

Send to: TALKING ELECTRONICS MAGAZINE | 

35 Rosewarne Ave., j 

Cheltenham, 3192 . \ 

Coupon not essential in some states of J 

f\ust. for this offer. J 

t******************************************** 


Almost any crystal set can be used. The only part you 
need to remove is the crystal itself. Its function is 
performed by the first transistor. Crystal sets can be 
roughly divided into two groups. Slug tuned coil types 
and variably capacitor types. The first has a coil of 
wire wound on a former in which a ferrite rod is 
allowed to slide. This rod varies the "Q" of the coil 
and thus alters the frequency at which the circuit 
will resonate. This coil is used in conjunction with 
a fixed capacitor of about kOO - 500pf. Unfortunately 
the efj'ectiveness of this circuit diminishes as the rod 
comes out of the coil. This is overcome by having a 
fixed aerial coils rod assembly and adjusting the cap¬ 
acitance in the circuit. Open up your crystal set and 
take a look inside. It will not matter which type you 
have. They will both work equally well with this high 
gain amplifier. All the parts will fit inside the 
crystal-set container without the need of a tag strip. 
Try to make a neat "birds-nest" soldering job. 

Good Luck! 
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Io□ -...Continuing oup serieB on the jDODnDDDaPnaaDDDQDDnDoaannDaDDDDonDo 

cxpcRimcnTCR dcck 


HEADf Of TORI? 


PROJECT TWO 


This project adds a further 9 parts to the HEE 
HAW SIREN to make our 2-LED readout "HEADS OR 
TAILS". You must complete the HEE HAW first and 
have It operating correctly before starting this 
project. This way you are testing your workman¬ 
ship in stages...its no good completing a project 
to find it doesn't work. 

THE ORIGIN OF HEADS OR TAILS 
In days gone by, players would toss a penny to 
see who would commence playing a game. This 
custom is still carried on In cricket. When 
pennies were in full circulation, one of the 
simplest games in the world used a penny as the 
sole betting medium. Although highly illegal, 
groups or sharp, daring punters would gather 
behind deserted buildings to play what they 
called "the fairest game in the world"...TWO-UP. 
It consisted of tossing a penny in the air and 
while it is spinning high above their heads, a 
punter would place a bet on it landing on the 


ground either heads or tails. A penny was used 
not only for its large size but because they knew 
the chances of it landing heads was exactly 50%. 

Since there aren't any pennies around today, 
(and 20c coins are just "not the same") you can 
make your own heads or tails predictor with the 
aid of electronics and learn about the laws of 
chance. 
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□ This circuit is designed to have no bias, 

° meaning it doesn't tend to favour one LED 

□ or the other. This means it can be used 
o with confidence, which is more than could 
° be said about the reliability of a "TWO- 

□ UP SCHOOL"—as they used trick pennies, 

Q and fluttering instead of spinning the 

□ coin! 

□ MOUNTING THE PARTS 

□ 

□ Solder the CD 4017 carefully onto the 

□ board with pini passing through the cor- 
° rect hole. Use your fingers as a heat- 

□ sink. Follow the layout diagram to locate 
D the positions of the 4 resistors, 2 LEDs 
° and 2 diodes. The LEDs and diodes must be 

□ inserted, around the correct way or they 
D will not operate. Don't heat up the LEDs 
P excessively while soldering as this will 

□ destroy their brightness. Make up 4 

n jumper leads from 5cm lengths of hook-up 
P flex. Tin both ends of each lead and 

□ solder them in positions marked "J". On 

the jumper lead nearest the CD 4017, 

□ solder a flying Mol ex pin to the lead. 

□ Fit a Molex pin to the PC board in the 

° three positions shown. Cut two short res- 

P istor leads and insert them into the board 

□ in positions marked "W". The flying Molex 
pin will fit onto either of these wires 
to form Swij, the clock inhibit switch. 
For projects 2 & 3 it is moved from wire 
W2 to W] to freeze the output. 

For project 2 the reset jumper Jlj is 
connected onto the Molex pin near IC2. 

This will allow only the first two 
outputs to become activated. 


HOW THE CIRCUIT WORKS c 

c 

c 

The CD 4017 is a counting 1C. We are using only two ^ 
of its outputs in this project. The first output is c 
pin 3 and the second output is pin 2. It has a ^ 
further 8 outputs which are not used in this project, ^ 
They are by-passed by using the reset pin number 15 C 
as follows: The third output pin 4 is connected c: 

back to the reset pin so that the 1C will clock from p 
pin 3 to pin 2 then back to pin 3 again. c 

The input pin 14 counts the incomming pulses from the ^ 
flip-flop ICIa and ICIb. By rotating R2 to minimum p 
resistance the frequency will be about 24Hz. This is C 
the highest frequency obtainable from the flip-flop. ^ 
Its range starts from one cycle per 9 seconds to p 

24 cycles per second. The counting 1C accepts this c 
and displays the pulses alternately at pins 3 and 2. C 
This means each LED will flash at 12 times per second p 
In fact it will look as if both LEDs are glowing dimly, c 
The 1C has another feature built into it at pin I3. ^ 

This is called the "clock inhibit" pin. Its function p 
is to "freeze" the output at any given instant. It c 
comes into operation when a voltage above about 4v is ^ 
applied to pin 13. 


To obtain positive freezing 


clock] 


n£ 


5 apply 


either full rail voltage or zero voltage to this 
In this project we use this "freezing" facility to 
give us a readout of either heads or tails. At the 
rate of 12 flashes per second you will be unable to 
deliberately stop the motion of a particular LED due 
to the cycling being higher than the Persistence of 
Vision. (Which is about 5-6Hz) . Thus the freezing of 
either LED will be completely at random and since 
both LEDs are clocked on and off at an equal rate, 
(50% duty cycle each), there will be no bias towards 
either. 


u Shaded area covers the solder- 
□ ing for projects 1,2&3. 


I HEADS OR TAILS LAYOUT ° 
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DECIIIOn mAKER 

PROJECT THREE 


□□□□□□□□□□□□□□□□ 




?' 


I This is a simple extension to HEADS or TAILS, it 
I uses the first four outputs of the 1C. At the 
I moment this project may not seem very exciting. 

I Mainly because we have not high-lighted it but it 
I must have appeal in the community as 100's of 
' Decision Makers have been sold @ $29.95. Why 
I would you buy a decision maker? Possibly because 
I we all like decisions to be made for us. 

' Especially when the decision is favourable. 

[ That's why you'll like this project. On the 
I surface it looks like an ordinary four-readout 
j display and you would think it gave you a 50/50 
I chance of arriving at a favourable decision. But 
I on closer inspection you find you have only 25% 
j chance of landing on the LED marked "DO IT NOW". 
I The more alternatives that are provided in the 
I readout will lessen your chance of being stuck 
! with the task. 


Doit TOMORROW! 







MOUNTING THE PARTS 

The three parts are mounted in alignment with 
the other two LEDs. The reset jumper Ji, is re¬ 
turned "home" and Jio is used as the reset 
jumper. 

HOW THE CIRCUIT WORKS 

As mentioned before, the CD 4017 is a counting 
1C. This time we are using four of its outputs. 
It will clock each of these in turn allowing 
the 24Hz incomming frequency to be evenly dist¬ 
ributed between the outputs to register six 
cycles per second on each LED. This frequency 
is sufficiently low enough for you to be able 
to see slight flickering, however you will not 
be able to stop the motion on a particular LED. 
To freeze the LEDs you will need to move the 
clock inhibit jumper Swi, from W2 to W^. This 
will stop the motion instantly. Whether you go 
by the decision of this game will reflect your 
acceptance of "things electronic". You will 
always be able to come back to this game after 
completing the 10 projects. 


] DISPLAY CARD 


Use this DECISION MAKER display 
card if you intend to build the 
project permanently in a zippy 
box. The LEDs fit in the centre 
of each quadrant. In a future 
issue a special printed circuit 
board will be designed to fit 
below the display to produce a 
smaller and neater project. An 
on/off switch would need to be 
included in the circuit to con¬ 
serve the battery. 


DECISION MAKER PARTS 


ADDITIONAL PARTS NEEDED 


1 “. ( 

I Rv,' 

■■■■■■ 


1 diode IN 4l48 



J□nannoDODODDooDaDDDc 
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DECISION MAKER LAYOUT 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□DDDDDDDD 


DDDOnDDDDnDDDDODDDOOnDDDDDDODDDDDDODDQDnnnDDDDODDDDDDOOPDOCjDDDDDODDODODDQDaDDDDDQDDOOnDDDDD 



















□□□□□□□□□□□□□□□□□ 


Runnina ucht 

PROJECT FOUR 


□□□QDPDDDDDDODDODq 


PARTS 

5 - 5mm Red LEDs 

1 - 5mm Green LED 

3 - IN 4U8 diodes 


^OOOOOOOOOs 


The RUNNING LIGHT project shows the full 
sequence of the CD 4017 counter. It uses all 
the 10 outputs to drive 10 LEDs. The 1C turns 
each output on and off in turn to give the 
effect of a RUNNING LIGHT. Depending on the 
frequency of the incomming signal, the light 
will seem to travel at varying speeds. In a 
darkened room, this effect is most interesting. 
After watching it for some time, you will be 
quite convinced a single LED is moving across 
the PC board. Our eyes are wonderful image- 
makers. An old saying goes "Believe nothing 
of what you hear and only half what you see", 
holds true for this effect. 

MOUNTING THE PARTS 

The 6 LEDs and 3 diodes are connected in align¬ 
ment with the 4 LEDs from the DECISION MAKER 
project. All the jumper leads should be "home" 
to allow the ic to clock the full 10 outputs. 

If you have one green LED, it should be posit¬ 
ioned as LED number 9 as the next project uses 
it to record a score or "hit". 




□□□□□□□□□□□□□□DDDPQaaDDDDaDODaDDQDaODaOaDODDaPDDaODDDDDODDOaDDDDanQQaO 
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The idea behind this project is to 
give the constructor (that's YOU!) 
a starting-point for additional 
experimenting. I wouldn't put the 
RUNNING LIGHT project away until I 
had extended its function to say 2 
CD 4017's or even putting kO LEDs 
in series-parallel to make a square 
10 LEDs by 10 LEDs. An even more 
exciting display combines 2 rows 
of 10 LEDs wired in opposite 
directions. The variations are 
enormous. 

Anyone creating a visually exciting 
or tricky display is invited to send 
it in for publication. This would 
fit in ideally with our format. We 
like to keep extending our projects 
as this is the most economical app¬ 
roach to circuit construction. 

Keep the remainder of the kit of 
parts for the next episode...to be 
released next issue. 



Rmwiitf tCs,,, 

One day the time will come when you want an 1C 
for a new project and the only one available will 
be firmly soldered into a PC board. What do you 
do? You don't have a desoldering iron or solder 
sucker or even de-solder wick. it may seem an 
impossible task but it is possible to remove the 
1C without completely over-heating it so that it 
can be re-used. 

Unfortunately, in the process, you will ruin the 
PC board but that's preferable to overheating the 
chip, or not getting it at all. 

Firstly you will need a small piece of ALFOIL to 
fit tightly over the 1C and short all the pins 
together. This will stop static or leakage from 
the soldering iron affecting the input gates. 
It's best to mount the PC board in a clamp or 
holder because you will need both hands free to 
work on the de-soldering. Surprisingly enough you 


will need some solder for the task. I also sug¬ 
gest a constant-heat soldering iron and definitely 
not a "quick-heat" type as you will tend to over¬ 
heat the joint in your enthusiasm to get the job 
done quickly. Begin at pin one with the soldering 
iron and small screwdriver or pliers. Carefully 
lever the solder land off the PC board with driver 
and heat from the iron leaving the pin free of 
any obstructions. To. avoid overheating the 1C, 
the maximum time allowed for each pin is A secs. 
Actually applying a little fresh solder will aid 
in lifting the land quickly. 

Next select a pin on the other side of the 1C to 
reduce heat build-up. After a great deal of care¬ 
ful prying and lifting you will gain yourself ONE 
second-hand 1C! It may be worth it, it may not. 

At least you will come to one conclusion. Why 
didn't I use a socket! My greatest achievement 
along these lines was to desolder forty-seven 16 
pin IC's from a double-sided board programming a 
paper-bag making machine....and replacing them 
with NEW iC's. After A hours sol id....it worked! 


6. List A NEW items learnt from 
this issue: 


OlliX: 


For the first time, can yc 
really getting somewhere v 


1. Draw these gates: NAND, OR, NOT, AND, NOR. 

2. Explain: Vgg Vgo 

3. The numbers have rubbed off your CD A017 
and CD AOOl IC's. Using only a multimeter, 
how can you find the CD AOOl? 

A. A 555 oscillator is running too fast. 

Would you increase the value of C? 

5. What is a "pull-up" resistor? 
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